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Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489 S351Figure 1. (A-B) Reconstructed 3D model of analyzed bone, where sub-
chodral plate is colored as grey and trabecular bone as orange. (C-D)
Safranin-O stained tissue sections from the same samples that were used
for OARSI grading. Corresponding areas to uCT analysis readions indicated
with respectively colored bars. OARSI grades were 1.4 for A and C and 4.0
for B and D.
Figure 2. Correlations between OARSI grade and properties of sub-
chondral plate (grey dots) and trabecular none (orange dots). On the left
column, A) subchondral palte thickness (mm), C) speciﬁc bone surface
(mm-1) and E) number of different local binary normalized to number of
analyzed voxels. On the right column, B) trabecular bone volume fraction
(%), D) trabecular number (mm-1) and F) number of different local binary
patterns. ***p<0.001.614
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Purpose: Osteoarthritis (OA), the most common form of arthritis, is
now recognized as a disease of the whole joint involving all joint tis-
sues. Cartilage loss is a major pathologic feature of OA, but in addition it
is suggested that subchondral bone might play an important role in the
pathogenesis of OA. In the present study we explored whether the
combination of chondroitin sulphate (CS) and glucosamine hydro-
chloride (GLU), both symptomatic slow-acting drug for osteoarthritis
(SYSADOA), could protect subchondral bone and articular cartilage from
degeneration in a combined rat model of Osteoporosis (OP) induced by
ovariectomy and OA induced by anterior cruciate ligament transection
(ACLT).
Methods: OP was induced by ovariectomy in female Wistar rats (180–
200 g body weight, n¼ 15 rats/group) (week 0) and 2weeks after (week
2) OA was induced by Anterior Cruciate Ligament Transection (ACLT).
All surgical procedures were carried out under deep anaesthesia with
isoﬂuorane (1.5 minimum alveolar concentration) which was followed
by the subcutaneous injection of butorphanol (2mg/kg). Animals were
maintained at a temperature of 212C, with a 12 hour light/dark cycle
and with free access to food and tap water. The combination was
administered daily (oral gavage) at two doses from week 0 until week
12 after ovariectomy. The low dose was 140 mg/kg/day and the high
dose 175 mg/kg/day which correspond approximately to 1200 mg/day
and 1500 mg/day in humans. A Control Group and an ovariectomized þ
ACLT Group (Vehicle Group) were also included. After week 12, animals
were sacriﬁced. For the assessment of OA, histology was performed and
cartilage degenerationwas evaluated bymeans of the OARSI score. Bone
microarchitecture was assessed by microCT.
Results: Treatment has been shown to induce a signiﬁcant reduction
(approximately 80%) of the cartilage degradation and of the proteo-
glycan depletion (approximately 70%). This was accompanied by a sig-
niﬁcant reduction of Metalloprotease-3 and IL-1 levels. In addition,
microCT revealed that the treatment exerted a positive effect in bone
structure. This protective effect in bone loss was correlated with an
increased ratio of Osteoprotegerin/RANKL.
Conclusions: The combination has been shown to induce signiﬁcant
effects in osteoarthritis and to have a protective role in bone. All these
data may help to understand how Chondroitin and Glucosamine exert a
positive effect in Osteoarthritis pathophysiology.
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A COMPARATIVE STUDY OF DIAGNOSTIC AND IMAGING TECHNIQUES
OF THE TRAPEZIUM BONE IN RIZOARTHROSIS
A.B. Lovati y, A. Pozzi y, M. Bongio z, C. Recordati x, G. Berzero y,
M. Moretti y. y IRCCS Galeazzi Orthopaedic Inst., Milan, Italy; zGruppo
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Purpose: Osteoarthritis of the trapeziometacarpal joint, known as
rizoarthrosis, is a common rheumatic and disabling condition that
occurs in 20% of women and 6% of men over 45 years old. At present,
conventional radiography is the gold standard diagnostic tool for the
clinical evaluation of the severity and progression of rizoarthrosis.
Although x-ray is a fast, inexpensive, non-invasive and non-destructive
technique, its inability to perceive precisely the articular cartilage and
other structures offers a scarce diagnosis and incomplete details on
subchondral bone defects. The aim of our research is to determine
whether micro-CT can be regarded as a reliable investigation method to
evaluate the severity of osteoarthritis in the trapezium bone, in par-
ticular, we developed a novel micro-CT scoring system based on a
quantitative assessment of the subchondral bone thickness.
Methods: This study compared different diagnostic and imaging tech-
niques performed consecutively on each sample: x-ray, visual analysis,
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were subjected to semiquantitative and quantitative analyses to be
graded in four degrees of severity in rizoarthrosis. Speciﬁcally, samples
were analyzed using Dell’s score for x-ray, Brown’s score for visual
analysis and Mankin’s score for histology. Micro-CT was scored based
on a novel quantitative scoring system based on subchondral bone
thickness measurements. Results obtained with each technique were
ﬁnally compared and statistically correlated.
Results: X-ray analysis (Fig. 1A) showed a higher frequency of grade 2
(27%) and grade 3 (32%) compared to grade 4 (5%), whereas visual
analysis (Fig. 1B), micro-CT (Fig. 1C) and histology (Fig. 1D) showed a
lower percentage for grade 2 (18%, 18% and 14%) and grade 3 (23%) and
an increased frequency for grade 4 (45%, 32% and 40%). Only the micro-
CT score of subchondral bone thickness signiﬁcantly correlated with all
the other techniques (P<0.05).
Conclusions: This is the ﬁrst comparison of techniques proposing a
novel scoring system based on objective and quantitativemicro-CT data
that can be applied as a useful diagnostic tool for osteoarthritis, pro-
viding also a deeper comprehension of the pathophysiology of
rizoarthrosis. Importantly, the quantiﬁcation of the subchondral bone
thickness represents a simple, objective and reproducible scoring
method to classify the osteoarthritis of the trapezium bones. This
innovative score to evaluate the severity of rizoarthrosis associatedwith
the micro-CT volume rendering could be good indicators to decide on a
more or less conservative surgical approach such as prosthetic implant
or arthroplasty.
Fig. 1. (A) Representative preoperative antero-posterior x-ray view of the
hand. (B) Stereomicroscopic visual analysis of representative trapezium
bone. (C) Representative micro-CT section of trapezium bone. (D) Repre-
sentative images of histological grades according to Mankin’s system
(H&E).
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OSTEOPHYTES, ENTHESOPHYTES AND INCREASED BONE MASS
TOGETHER MAY HELP TO DEFINE A “BONE-FORMING” SUB-TYPE
OF OSTEOARTHRITIS
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Purpose: Previous studies of skeletal remains have suggested that
enthesophytes (bony spurs arising at entheses) and osteophytes areboth manifestations of an underlying “bone-forming” tendency. Having
previously found a greater prevalence of radiographic hip osteoarthritis
characterised by osteophytes in individuals with high bone mass (HBM)
compared with controls, we used this population to examine possible
inter-relationships between bone mass, enthesophytes and
osteophytes.
Methods: HBM cases were recruited from 15 UK centres by system-
atically screening DXA databases. HBM was deﬁned in index cases as a
total hip Z-scoreþ3.2 and L1 Z-scoreþ1.2, or vice-versa, and in ﬁrst-
degree relatives of index cases as total hip Z-score plus L1 Z-score
þ3.2. Unaffected relatives were recruited as controls, and pooled with
further population controls selected from the Chingford 1000-women
and Hertfordshire cohort studies using age and gender-stratiﬁed ran-
dom sampling. Pelvic radiographs in cases and controls were pooled,
prior to blinded semi-quantitative grading of osteophytes and enthe-
sophytes (0-3) by a single observer. Analyses used logistic / linear
regression, with a priori adjustment for age, gender and BMI.
Results:After excluding incomplete ﬁlms and hip replacements, 226 case
ﬁlms (mean age 63 years, 77% female) and 437 controlﬁlms (mean age 68
years, 79% female)were included in the analysis. The overall prevalence of
enthesophytes (grade 1)was 75% in HBM cases and 58% in controls. The
odds of observing any enthesophyte (grade 1) and moderate entheso-
phytes (grade 2) were increased in HBM cases compared with controls,
with adjusted OR [95% CI] 3.00 [1.96, 4.58], p<0.001 and 4.33 [2.67, 7.02],
p<0.001 respectively. These associations remained robust after excluding
HBM caseswith relevant comorbidities such as diabetes and seronegative
inﬂammatory arthritides (N ¼ 38). On combining cases and controls,
enthesophyte grade was positively associated with bone mineral density
at both the total hip and lumbar spine (adjusted p for trend <0.001). A
positive association was also observed between osteophytes and enthe-
sophytes; for each unit increase in enthesophyte grade, the odds of any
osteophyte was increased over 2-fold, p< 0.001, and this associationwas
similar in HBM cases and controls.
Conclusions: Strong inter-relationships were observed between
osteophytes, enthesophytes and high bone mass. We speculate that this
triad of features may be helpful in deﬁning a distinct subset of osteo-
arthritis characterised by excess bone formation, with potential appli-
cations in future OA studies.
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THE BIOCHEMICAL INTERACTION BETWEEN SUBCHONDRAL BONE
AND CARTILAGE IN OSTEOARTHRITIS
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Purpose: In osteoarthritis (OA), subchondral bone changes have been
related to pain perception, as well to alter the joint’s mechanical envi-
ronment inﬂuencing progression of cartilage degeneration. Less well
known are the exact biochemical interactions between subchondral
bone and cartilage and by which biochemical changes bone may
inﬂuence cartilage degradation. The present study evaluates if bio-
chemical interactions between bone and cartilage contribute to pro-
gression and/or repair processes in OA.
Methods: Human knee subchondral osteoblasts were isolated from
healthy donors (n ¼ 14) and OA patients (n ¼ 16). Osteoblast culture
supernatants were subsequently tested on both healthy and osteo-
arthritic cartilage and changes in proteoglycan (PG) synthesis were
studied. Additionally, osteoblast culture supernatants were assessed for
66 different mediators potentially involved in cartilage modulation by
Luminex analysis.
Results: Supernatant of subchondral osteoblasts cultures of healthy joints
had no effect on the PG-synthesis of healthy cartilage. However, when
supernatants derived of OA joints were added to healthy cartilage cul-
tures, a signiﬁcant decrease in PG-synthesiswas observed (-30%; p<0.001
vs. control). In contrast, supernatants of OA derived osteoblasts had no
effect on OA cartilage. Moreover, supernatant derived from healthy sub-
chondral osteoblast cultures stimulated repair of OA cartilage; an
increased PG synthesis (þ34%;p¼ 0.035)wasobserved. Elevenmediators
were identiﬁed with a difference between healthy and OA derived
osteoblast cultures (table 1). TSLP, MCP-1, Leptin, IL-8, IL-21, IL-1a, GM-
CSF, and Cathepsin-S had higher levels in the OA-osteoblasts, while PAI-1,
IL-6, and Resistin had lower levels compared to healthy osteoblasts.
Conclusions: These data show that biochemical interactions between
bone and cartilage potentially contribute to repair and degradation
